With the development in field of industry and medicine, new machines and techniques are being launched. Moreover, the complexity of the techniques is associated to an increasing risk of incident. Especially, a small error in radiotherapy can lead to a serious patient-related incident, risk management is necessary in radiotherapy in order to reduce the risk of incident. However, in field of radiotherapy, there are no legally binding clauses for risk management and there is an absence of risk management systems at an institutional level. Therefore, we analyzed institutional status of risk management, reporting & classification systems, and risk assessment & analysis in 31 countries. For risk management and reporting systems, 65% of countries investigated had legislation or regulations; however, only 35% of countries used classification systems. It was found that 43% more countries had legislation for risk management in healthcare than those for radiotherapy; 19% more countries had reporting systems for healthcare than those for radiotherapy. For classification systems, 60% more countries had legislation, recommendation, and guidelines in the field of radiotherapy than those for healthcare. Recently, international institutes have published several reports for risk management and patient safety in radiotherapy, owing to which, countries adopting risk management for radiotherapy will gradually increase. Before adopting risk management in Korea, we should precisely understand the procedures and functions of risk management, in order to increase efficiency of risk management because classification & reporting system and risk assessment & analysis are connected organically, and institutional management is needed for high quality of risk management in Korea.
Introduction
In the field of healthcare, risk management refers to the management of processes and structures which effectively manage the risk of accidents that can threaten a patient's health. Risk management, which is performed to reduce the risks associated with patient safety by preventing accidents in advance, includes functions that are performed to manage a sequential process, which includes assessment and analysis, classification, and reporting of accident data. 1, 2) For effective risk management, a reporting system must first be established. A reporting system provides a basis for allowing healthcare staff to easily and accurately report accidents. The reporting enables both the preparation of the solution to accidents and the prevention of the reoccurrence of accidents in the assessment and evaluation process. 3, 4) A classification system, which provides a structure for classifying the data col- lected by the reporting system, is used as the first step toward obtaining useful data from an accident. 5) The accident data obtained by the accident reporting and classification processes reduce the degree of danger associated with risk through the process of studying the solutions for both the accident itself and reoccurrence of accidents using risk assessment and analysis. 6) To reduce patient-related incidents and accidents, several in- 
Materials and Methods

Institutional status of foreign risk management
In order to examine the institutional status of risk management, classification systems, and reporting systems in foreign countries, we analyzed 31 foreign countries, including France, the United Kingdom, and Spain. We examined whether or not risk management, reporting systems, and classification systems are being used in the fields of healthcare and radiotherapy, as well as their institutional status including legislation, regulation, recommendations, and guidelines.
Analysis of risk reporting and learning systems (RLS)
To determine the characteristics of reporting and learning systems (RLS) that are required to efficiently manage risk, we examined a total of 27 RLS systems being used in 13 foreign countries and three international organizations (Table 1 ). We examined RLS system characteristics such as local/external functions, specificity, and voluntary and mandatory participation. In addition, we analyzed the characteristics, and reportable range of 14 of these RLS systems.
Institutional status of risk assessment and analysis
To determine the institutional status of the main functions used in risk management, including risk assessment and analysis, proactive risk assessment, and reactive risk analysis, we examined a total of 10 countries that have enacted legal statutes regarding risk assessment and analysis; the countries examined are France, Denmark, Spain, Finland, Italy, Ireland, the Netherlands, Poland, Slovakia, and the United Kingdom.
We analyzed the institutional status of risk assessment and analysis by analyzing the fields of healthcare, radiation protection, and radiotherapy, and we studied the risk assessment and analysis techniques being used in each country for proactive risk assessment and reactive risk analysis.
Results and Discussion In order to establish an effective reporting system, the primary task is to understand and clearly classify incidents and accidents. When incidents and accidents are reported via a reporting system, the type of accident must first be entered.
Therefore, if each accident type is not defined clearly, it is impossible to operate an effective reporting system.
Among the countries that have risk management legislations, fewer than 19% of them have risk management legislations in the radiotherapy field compared to the healthcare field; however, some countries are currently making preparations, and recently, many international organizations have been publishing risk management guidelines and reports for the radiotherapy field. Therefore, the number of countries that establish risk management systems in the radiotherapy field is expected to increase gradually in the future.
Analysis of the characteristics of risk reporting and learning systems
Out of the 27 RLS systems, Spain had the highest with seven RLS systems, while the other countries had between one and three (Fig. 2) . When the local and external functions of the RLS systems were investigated, it was found that 11 systems had local functions, seven had external functions, and nine had both functions (Fig. 3 ). RLS systems with local functions record accidents that occur at each institution, and this is tems than in the radiotherapy field.
From among the 27 risk reporting systems currently in use, we analyzed the characteristics of 14 RLS systems being used in the United States, Australia, France, Denmark, Canada, the United Kingdom, the Netherlands, Switzerland, and Spain, as well as those being used by international organizations (Table   2) . 
Conclusion
In this research, we analyzed the institutional status of risk management, classification, and reporting systems as well as risk assessment and analysis in developed countries such as the United States and several European countries. In addition, we studied the characteristics of risk reporting and learning systems (RLS) that are currently in use in foreign countries. In these countries, risk management and reporting systems specialized for the radiotherapy field were insufficiently institutionalized compared to the systems for the healthcare field. However, in the case of risk classification, more interest was shown in the radiotherapy field than the healthcare field. In addition, the results of this research show that, at present, in foreign developed countries, there is recognition of the need for risk management.
There are very few countries which institutionally manage risk management systems in the radiotherapy field; however, we have seen gradual increase in the number of countries making preparations to institutionalize risk management systems.
To create an effective and efficient risk management system, type of accident and terminology must first be established, and based on this, a risk reporting system must then be established.
In addition, a cyclical structure must be established for creating solution plans and prevention methods after the accident data obtained through the reporting system is assessed and analyzed.
Risk management in the field of radiotherapy must be institutionally managed through this kind of sequential process.
However, in order for this kind of institutionalism to fully take root and be adopted by society, we must first consider a patient safety culture, wherein the systems of cooperation between organizations regarding medical accidents are improved in addition to an improved awareness of healthcare industry staff. In order to implement highly trustworthy risk management systems for patient safety and radiotherapy in Korea, we need a precise understanding of the goals and functions of all risk management processes, and we need to establish a patient safety culture for nationwide institutional management.
